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1.0 INTRODUCTION 

On October 28, 2014, the U.S. Environmental Protection Agency (EPA) met with Jeff 
Faloba of Patriot Water Treatment (Patriot) at their centralized waste treatment (CWT) facility 
located at 2840 Sferra Ave Warren, Ohio 44483. 

Site visit participants are listed below. Contact information is included in Appendix A. 

Karen Milam 

U.S. EPA Office of Water, Office of Science and Technology Engineering and Analysis 
Division 

Jesse Pritts 
 

 
Eastern Research Group, Inc. (ERG) (EPA Contractor) 

Cortney Itle 
Kathleen Wu 
 

 
Abt Associates (EPA Contractor) 

Lisa Tarquinio 
 

Jeff Faloba 

Patriot Water Treatment 
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2.0 BACKGROUND AND OBJECTIVES 

EPA is studying how CWT facilities manage wastewaters generated during oil and gas 
extraction. The recent increase in shale oil and shale gas extraction through practices such as 
hydraulic fracturing has increased the need for options for disposal of flowback and produced 
waters and other wastewaters that are generated during oil and gas extraction.  EPA is evaluating 
CWT facilities accepting oil and gas extraction wastewaters. As part of this evaluation, EPA is 
collecting data from a variety of sources, including site visits at CWT facilities. The goals of 
these site visits include evaluation of treatment technologies (including factors such as their cost 
and performance), evaluation of types and volumes of wastewater managed and the 
characteristics of these wastewaters, evaluation of residuals management practices, and 
understanding economic and financial factors affecting the industry. 

EPA conducted a site visit at Patriot’s Warren, Ohio facility to collect background 
information on the oil and gas extraction wastewater treatment industry and observe wastewater 
treatment operations. Before the visit, EPA reviewed information about CWT facilities that 
accept oil and gas extraction wastewater. During this review, the EPA identified Patriot as 
receiving oil and gas extraction wastewater for treatment and indirectly discharging treated 
wastewater. 

Jeff Faloba, Operations Manager led the discussion of Patriot’s wastewater treatment 
operations and the site tour. The remainder of this report summarizes information discussed 
during the October 28, 2014 site visit.  
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3.0 COMPANY AND FACILITY BACKGROUND 

Patriot’s Warren, Ohio facility began operations as a CWT facility in January 2011. The 
original property was retrofit with new construction and equipment starting in August 2010. The 
owners/investors began requesting a permit in 2009 and received a permit from OHEPA in 2011. 
Mr. Faloba estimated the cost to buy and retrofit the plant was about $3.5 million. The facility 
accepts oil and gas extraction wastewater (the facility’s permit indicates that wastewater 
discharged to the POTW shall have less than 50,000 mg/L TDS) and other industrial wastewater. 
According to Mr. Faloba, the Patriot CWT facility complements the injection well industry 
because it accepts oil and gas extraction wastewater that cannot be disposed of in injection wells 
in Ohio due to its relatively low TDS and solids content. 

Treated wastewater from Patriot is discharged to the publicly owned Warren Ohio 
Wastewater Treatment Plant for further treatment before discharge to the Mahoning River. Solid 
wastes from Patriot are disposed of in landfills. Patriot primarily receives wastewater from Ohio, 
Pennsylvania, and West Virginia in about a 250 mile radius (2.5 hours of driving time).  

Patriot began operations without an ‘anchor client’ and is not permanently contracted 
with any clients. Instead, the company was completely funded by three owners/investors  with 
past experience in the oil and gas business at the start of operations. Current clients range from 
big oil companies, such as Shell, to small independent producers and industrial wastewater 
generators. Patriot Water has a service agreement with each customer that are uniquely tailored 
to the customer. The facility employs 12 full-time employees and 8 part-time employees for 
corporate and sales.  

The Warren, Ohio location is currently the only Patriot CWT facility. Mr. Faloba 
indicated that the owners of the company have discussed expanding into southern Ohio. 
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4.0 WASTEWATER SERVICES 

The Patriot wastewater treatment system processes oil and gas extraction wastewater, 
industrial wastewater, and oil and gas drilling muds. Patriot generally accepts low TDS 
wastewater, including fracking wastewater, initial drilling flowback wastewater, and containment 
wastewater containing less than 100,000 ppm of TDS (the usual minimum TDS concentration for 
injection well disposal in Ohio is 140,000 ppm). Mr. Faloba stated that they can accept 
wastewater with higher TDS if they can mix it with low TDS wastewater prior to treatment, but 
generally Patriot does not accept produced water because of its relatively high TDS. Patriot has 
about 700,000 gallons of storage and mixing capacity and has an operating capacity of 100,000 
gallons during an 8-hour daily run of the treatment system. They do not have any capacity to 
store treated water, so they only operate the treatment system to the discharge volume limits of 
their permits. Patriot’s POTW permit limits their discharges to 100,000 gallon per day for oil and 
gas extraction wastewater (“Brine Water”) and 50,000 ppm TDS (41,700 pounds per day).  

Patriot’s permit limitations also incorporate categorical effluent limitations from 40 CFR 
Part 437, Subpart C (CWT Point Source Category, Organics Treatment and Recovery), including 
daily maximum and monthly average discharge concentrations for copper, zinc, and organics 
parameters. In addition, Patriot’s permit incorporates ordinance effluent limitations for additional 
pollutants including heavy metals, cyanide, ammonia, pH, COD, TDS, and TSS. Effluent 
concentrations exceeding discharge limitations for COD, TDS, and TSS (600 mg/L, 1,500 mg/L, 
and 250 mg/L, respectively) are subject to additional surcharge. 

In addition to oil and gas wastewater, Patriot accepts industrial wastewater (primarily 
from zirconium manufacturing), in volumes ranging from zero gallons to 100,000 gallons per 
day. Mr. Faloba commented that the company had no intentions of accepting industrial 
wastewater at the start of operations, but entered this market as a by-product of their location and 
pricing. They are selective about the industrial wastewater that they accept to ensure it does not 
negatively affect the treatment system. Generally they do not accept any oily industrial 
wastewater or any industrial wastewater that contains hydrocarbons. Mr. Faloba stated that 
Patriot is limited to treating industrial wastewater of up to 187,000 gallons per day. Patriot also 
accepts oil and gas drilling muds. Solids generated by the wastewater treatment system and the 
mud separation process are disposed of in one of three landfills, so long as they have a radium-
226 and radium-228 readings of less than 7 picocuries per gram. These landfills include 
Republic’s Poland Landfill in Ohio, Short Creek Landfill in West Virginia, and Waste 
Management Landfill in Louisville, Ohio.  
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5.0 WASTEWATER TREATMENT INFORMATION 

As mentioned in Section 4, Patriot treats oil and gas extraction wastewater, industrial 
wastewater, and oil and gas drilling muds. These treatment systems are described below.  

5.1 Oil and Gas Extraction Wastewater Treatment  

The oil and gas extraction wastewater treatment system is designed for solids, metals, and 
organics removal. The system processes 100,000 gallons in an 8-hour working day, but the 
facility receives wastewater 24-hours a day. Typical daily treatment volumes vary. Patriot 
requires that all clients sign a service agreement before they will accept any wastewater. The 
following is a description of each step in the Patriot treatment process. Photos can be found in 
Appendix D. 

1. Receiving— Before trucks are offloaded, operators perform a flash test (150°C) from 
a sample taken from the top hatch for flammability. Another sample is taken from the 
bottom of the tank to measure TDS. A radiation scan and pH measurement are also 
taken and documented in the Non-Hazardous Receiving Report (see Appendix C). 
The tests are performed in an indoor laboratory in Patriot’s office space (see 
Photographs 1 and 2 in Appendix D). If laboratory tests meet all acceptance criteria, 
the truck is allowed to off load, and the manifest is passed on to Patriot. A Patriot 
receiving report is issued to the trucker. Once these steps are completed, the truck is 
allowed to off load in one of three offloading bays on the dump pad (see Photographs 
4 and 5 in Appendix D). Each off-loading bay has a coarse wire screen to remove 
large debris before wastewater enters the treatment system. Any wastewater with less 
than 10% solids is sent through the wastewater treatment system. If a truck load 
contains greater than 10% solids, then the truck is instead offloaded at the mud 
operations pad where the solids are centrifuged and solidified. Mr. Faloba stated that 
on average it takes about 25 minutes for a truck to enter the facility, offload, and 
leave. Stormwater from the receiving pads is collected for treatment as well. 

2. Settling and Storage Tank— When a truck offloads at the dump pad, the wastewater 
enters a 52,000-gallon dump tank (see Photograph 6 in Appendix D). There is a 
sample port located at the bottom of the storage tank. This tank allows debris and 
sediment to settle from the wastewater before it is pumped to the 622,000-gallon 
storage tank (see Photographs 7, 8, 9 in Appendix D). Mr. Faloba stated that they 
target less than 10% total solids in the wastewater before it is pumped to the large 
storage tank where it is aerated and mixed with stored wastewater. The mixing pump 
and associated piping recirculates wastewater at a rate of 300 gallons per minute (see 
Photograph 10 in Appendix D). The water is then ready to enter the treatment system. 
Solids that accumulate in the dump tank are periodically removed using an excavator 
for solidification and disposal. 

3. Equalization Tanks— Next the wastewater enters one of six 7,000-gallon 
equalization tanks designated for oil and gas extraction wastewater (see Photograph 
11 in Appendix D). Each equalization tank has a diaphragm pump at the bottom for 
pumping off settled solids to the filter press. 
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4. Clarifier - Wastewater is pumped from the equalization tanks to an inclined plate 
clarifier via overhead pipes (see Photograph 12 in Appendix D). The clarifier has 
three sections. Alum coagulant is added to the first section, while caustic and anionic 
polymers are added to the second section. These first two sections contain mixers to 
promote coagulation and flocculation. The third section is where settling occurs. The 
coagulant destabilizes colloidal and fine suspended solids while the flocculant 
aggregates the suspended solids to form a floc that settles by gravity. Sodium 
hydroxide is added to the second section to adjust wastewater pH to within the range 
of 6 to 9 for discharge. Caustic is also used to adjust pH, but only during certain 
seasons as it freezes as 55°C. Drums of chemicals are shown in Photograph 13 in 
Appendix D. The clarifier is shown in Photographs 14 and 15 in Appendix D. Mr. 
Faloba indicated that the facility is considering adding an aeration system to the first 
part of the clarifier to control septic odors as well as to enhance metals precipitation. 

5. Discharge to POTW— Treated wastewater is metered for flow rate and conductivity 
levels, which is converted to TDS (see Photographs 16 and 17 in Appendix D) and 
discharged into the sanitary sewer (see Photographs 18 and 19 in Appendix D). At the 
time of the site visit the system was discharging at 204 gallons/minute and had a TDS 
reading of 15,500 ppm. 

6. Plate and Frame Filter Press— Sludge from the clarifier is sent to a plate and frame 
filter press that extracts more water (see Photograph 20 in Appendix D). The filtrate 
is recirculated back into the treatment system while the solids are sent to landfill. Mr. 
Faloba estimates that about 400 tons of solids on average are sent to landfills each 
month with a greater than 50% solids content.  

5.2 Industrial Wastewater Treatment 

The facility has separate parallel treatment process to treat industrial wastewater prior to 
the clarifier, which is used for industrial as well as oil and gas wastewater treatment.  Sludge 
from the clarifier in this process is sent to the same filter press. The following is a description of 
the steps in the Patriot industrial wastewater treatment process, and photos can be found in 
Appendix D. 

1. Receiving— The receiving process for industrial wastewater is similar to that for oil 
and gas wastewater. Before trucks are offloaded, operators perform a flash test 
(150°C) from a sample taken from the top hatch for flammability. Another sample is 
taken from the bottom of the tank to measure the amount TDS. A radiation scan and 
pH measurement are taken and documented in the Non-Hazardous Receiving Report 
(see Appendix C). If laboratory tests meet all acceptance criteria, the manifest is 
passed on to Patriot and the truck is allowed to off load in the industrial wastewater 
off-loading area. Wastewater is pumped into one of two 10,000-gallon portable fixed-
axle steel water storage tank where it is then pumped to the equalization tanks via a 
drain (see Photograph 21 and 22 in Appendix D).  

2. Equalization Tanks— Wastewater enters one of two 7,000-gallon equalization tanks 
designated for industrial wastewater (see Photograph 11 in Appendix D).  
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3. Clarifier - Alum coagulant and anionic polymers are added for solids removal and 
sodium hydroxide is added to adjust the pH. 

4. Discharge to POTW— The treated wastewater is metered for flow rate and TDS 
levels before discharged into the sanitary sewer. 

5. Plate and Frame Filter Press— The residuals are sent to a filter press that extracts 
more water with all other process residuals. Water is recirculated back into the 
treatment system while the solids are sent to landfill.  

 
5.3 Oil and Gas Drilling Mud Treatment 

Oil and gas drilling muds are also accepted for treatment by Patriot. Below is a 
description of the process Patriot uses to treat drilling muds; photographs are provided in 
Appendix D.  

1. Receiving— Before off-loading, oil and gas drilling muds must be tested for pH, 
TDS, flash tested, and scanned for radiation prior to acceptance. A manifest is 
obtained from the trucker, and a Patriot receiving report is issued. The off loading 
area for drilling muds includes two stations that each include a shaker and centrifuge 
(see Photographs 23, 24, and 25 in Appendix D). 

2. Shaker— The mud is loaded into a “shaker” box where large solids are removed and 
fall into a roll-off box.  

3. Centrifuge— Finer solids are then removed via a centrifuge. Polymers are added to 
enhance solids separation as the liquid mud is pumped from the shaker mixing boxes 
to the centrifuges. Separated liquid (see Photograph 26 in Appendix D) is routed to 
the industrial wastewater treatment system (see Step 2 of Section 5.2). Solids from 
the centrifuge (see Photograph 27 in Appendix D) are collected and sent to landfill. 
Solids are stored onsite until landfill disposal (see Photographs 28 and 29). Mr. 
Faloba stated that occasionally the facility will receive drilling muds that cannot be 
separated via centrifuge. In these situations, the drilling muds are mixed with 
polymers, the water is decanted, and sawdust (see Photograph 30 in Appendix D) is 
added to the remaining mud for solidification. The solidified material is taken to 
landfill. 

4. Radiation Testing— All materials sent to a landfill from Patriot are tested for 
Radium 226 and 228 by Shale Testing Solutions (STS), an on-site certified lab. 
Results for Radium 226 and 228 cannot exceed 7 picocuries per gram and be accepted 
at an Ohio landfill.  
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6.0 BUSINESS MODEL AND COSTS  

Mr. Faloba estimated the value of the initial investment for the land and facilities at 
Patriot’s Warren, Ohio location to be about $3.5 million. As stated previously, the partners made 
the investment with no need for external financing. Patriot has continued to make capital 
improvements since its initial start-up. When asked about the expected life of the business, Mr. 
Faloba answered that the business was developed to last at least 30 years. Mr. Faloba mentioned 
that the company also made an additional investment of roughly $750,000 for an AltelaRain 
treatment unit. This technology was purchased during the period in which the company was 
having permit issues with state agencies and has never been installed because it is energy 
intensive and therefore expensive to operate. The company may also invest in aeration for the 
large storage tank used in the oil and gas wastewater treatment process and will continue to 
invest to improve its process. 

In addition to describing fixed investments, during the site visit Mr. Faloba mentioned 
two of the major costs for operations in addition to labor. He indicated that the company pays the 
POTW for discharging into the public sewer system and also that the company must pay 
transportation and disposal costs for landfilling. He also estimated an average of 20 trucks going 
to the landfill per month, though the company has sent 100 in a single month. According to Mr. 
Faloba, the cost per unit for wastewater treatment has decreased since the start of Patriot’s 
operations due to process improvements 

Patriot charges from $0.07 to $0.15 per gallon to treat and discharge industrial 
wastewater and $0.08 to $0.50 per gallon to treat and discharge of oil and gas extraction 
wastewater. The pricing for oil and gas wastewater includes a surcharge depending upon the 
concentration of solids in the untreated wastewater. Patriot previously used a surcharge for TDS 
as well, but Mr. Faloba said that it was too burdensome to obtain customer agreement, so the 
company dropped this practice. Mr. Faloba indicated that the price for industrial wastewater is 
generally lower because industrial customers cannot pay the same price as oil and gas customers. 
For oil and gas customers, he also indicated that the price is agreed to with the customer in 
advance, and that Patriot honors the price. According to Mr. Faloba, the cost per unit for 
wastewater treatment has decreased since the start of Patriot’s operations.The Patriot plant’s 
customers include both large oil and gas producers and small independent producers, though Mr. 
Faloba mentioned that some producers, such as Chesapeake and XTO, try to avoid sending any 
wastewater to a disposal facility in an effort to reuse “100 percent.” He also stated that in the 
beginning of the plants operation, most customers were located in Pennsylvania and West 
Virginia, because the company was “ahead of the industry in Ohio.” However, he did also 
mention that the company still receives wastewater from Pennsylvania, but that now it is coming 
from the western portion of that state. Patriot continues to receive wastewater from West 
Virginia as well. 

Mr. Faloba stated during the site visit that for oil and gas wastewater, Patriot usually hits 
its discharge limit of 100,000 gallons per day. He also stated that Patriot might receive one week 
of notice or no notice from customers, and that in the past in a few instances, the company has 
had to turn away trucks because it was at capacity. For industrial wastewater, the company 
processes up to 185,000 gallons per day, but the volume of receipts varies more than the oil and 
gas wastewater. 
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Mr. Faloba mentioned numerous times that Patriot is a niche facility. The facility treats 
water that the injection wells cannot take. In this discussion, he described Patriot as a 
complement to underground injection facilities. Later, he mentioned that these disposal facilities 
have tried to compete with Patriot, but that it “messed up the wells” and were linked to seismic 
activity. However, Mr. Faloba did say that while pricing for solids treatment has not changed, for 
water treatment Patriot has had to meet pricing of the underground injection control facilities in 
many instances. 

In discussing the potential for opening a second facility in Harrison County, Mr. Faloba 
indicated that the facility would deal with removing dirt from the ‘dirtiest water’ and that the 
water would then be sent to an underground injection facility, or Patriot, or perhaps the facility 
would have a reuse operation added to it.  

At this time Patriot does not own its own trucking operation, but Mr. Faloba indicated 
that some competitors have added trucking and it has helping them. He mentioned that it is 
something that the company may need to add eventually, but at the moment trucking costs are 
high, providing an estimate of $110 per hour. Mr. Faloba indicated that the total time for Patriot 
to process a truck is roughly 20 to 25 minutes, and that this gives the company a competitive 
edge in keeping transportation costs down. 
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Table A-1. List of Attendees 

First Name Organization Phone Number Email 
Jeff Faloba Patriot Water Treatment (330) 853-2393 jefffaloba@yahoo.com 
Cortney Itle ERG (703) 424-8360 Cortney.Itle@erg.com 
Karen Milam U.S. EPA (202) 564-9752 Milam.Karen@epa.gov 
Jesse Pritts U.S. EPA (202) 566-1038 Pritts.Jesse@epa.gov 
Lisa Tarquinio Abt Associates (518) 339-3355 Lisa_Tarquinio@abtassoc.com 
Kathleen Wu ERG (703) 633-1625 Kathleen.Wu@erg.com 
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Photograph 1. Front Office and Receiving Area 

 
 

 
Photograph 2. Front Office and Receiving Area 
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Photograph 3. Front Office and Laboratory 

 
 

 
Photograph 4. Offloading Bays and Dump Pad 
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Photograph 5. Offloading Bays and Dump Pad 

 
 

 
Photograph 6. 52,000-Gallon Dump Tanks 
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Photograph 7. 622,000-Gallon Storage Tank 

 
 

 
Photograph 8. 622,000-Gallon Storage Tank 
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Photograph 9. 622,000-Gallon Storage Tank 

 
 

 
Photograph 10. Mixing Pump for the Storage Tank 
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Photograph 11. Six 7,000-Gallon Equalization Tanks 

 
 

 
Photograph 12. Overhead Pipes Leading to Clarifier 
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Photograph 13. Drums Containing Treatment Chemicals 

 
 

 
Photograph 14. Clarifier 
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Photograph 15. Clarifier 

 
 

 
Photograph 16. Flow and Conductivity Meter 
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Photograph 17. Flow and Conductivity Meter 

 
 

 
Photograph 18. Sample of Treated Water Entering Sanitary Sewer 
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Photograph 19. Treated Water Entering Sanitary Sewer 

 
 

 
Photograph 20. Plate and Frame Press 
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Photograph 21. Two 10,000-Gallon Portable Water Storage Tanks 

 
 

 
Photograph 22. Drain leading to Equalization Tanks 
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Photograph 23. Shaker and Centrifuge for Mud 

 
 

 
Photograph 24. Shaker and Centrifuge for Mud 
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Photograph 25. Shaker and Centrifuge for Mud 

 
 

 
Photograph 26 Separated Liquid from Centrifuge 
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Photograph 27. Solids Separated from Centrifuge 

 
 

 
Photograph 28. Solids Storage for Landfill Disposal 
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Photograph 29. Solids Storage for Landfill Disposal 

 
 

 
Photograph 30. Sawdust Used for Solidification 
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